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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the catalyst utilization rate of a 
fuel cell by forming an electrode structure by depositing dispersed metal 
polycrystal on a film formed by applying a mixture of a proton conducting 
material and carbon particles to the surface of a current collecting 
device sheet. 

SOLUTION: A perfluoridized sulfonic acid copolymer containing 
tetrafluoroethylene and a sulfonic acid group is suitable for a proton 
conducting material and an electrolyte film, and a noble metal such as Pt 
and Pd is suitable for metal polycrystal. For instance, carbon graphite 
paper coated with teflon is used for a current collecting device sheet A 
negative electrode 42 having metal polycrystal is formed by applying 
slurry prepared by mixing conductive particles 71 with a proton 
conducting material solution to the current collecting device sheet and 
by depositing Pt on it by means of an electron beam or the like after 
drying the slurry. A positive electrode 44 is formed by mixing Pt- plated 
carbon and a proton conducting material, by applying it to the current 
collecting device sheet and by drying it. Then, an electrode assembly 12 
is formed by heat-pressing the negative electrode 42 and the positive 
electrode 44 to a proton conducting film 46. 
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( b ) -yah 1 eimmf-t t^tjf&^m 

(c) »S&«i$««3SB5/-l>l=i8fflLT5/-hl=» 

1 «>an?»3i Litn i ©m t » 2 ©h t « 7 ^ ;w 

(d) 7<;i/A©«2©SI=^ftl[ftBl^t$ji$)&^'r« 
r=«>l=7-<;uA©»2©iit=&BI![?©ISn (flu 

X) t±mLxmf-tfitibi, ^WLVSi^tifimm 
[ti««2] ftnni?-©3tH$3i«icj:M£i«L, nr 

JB&iai^^-^7'ffl'A©S2©BB±-eilfigL, a»Lfc 
£S(7-$}$filL-CfflS^B»«ia$)&^$-ti--&©l=+^« 

«s©asi=iniB7 -r^uA $it]$-r«. ei««ii=iBtt 
«i=j:o-c&nis[7©iiRSK4t«£iftt«. 

tBtt©^^, 

[n««4] (b) SIB 

(o) At$&l3afflL/t;'S«1^;b>&StX$f»£LT7^ 

icgszwffit, -t*v-r*i©»iay«2©ffi©»i&tf 
«2©«at#ti=stt:*yT--^p hvj9«tt«»©« 
««RS$«t-««A«:#^ca!ffi©«ft>t & sa©«««i 

iiil:©Sifii£-t?<»or. 

(a) «1©«mSai'-h$ffi^L ; 

(b) :rah>«ai£«fs(&ttK»^&£dt;iS^»$ 
(o) BiBd1«$«SSB'>-hlc2!fflLTm-|©9;ii< 

5/- h i=is« Lfc» 1 2 ©H s*^ « 7 -f ;u A * 

(d) 7.i';i'A©»2©a®t»»4i«^eas»jaL 

(e) »2©«S«tt'>-ht. fllFffi»2©J6SilH'> 

(f) frlESl©SS$SI©$1©SI=KBU 7'r)U 
A©a{ 2 ©iBH:B©% l ©ai=S U : 

(g) n©K2©ni=»2©«««ttitL. vasttfr 

mai©IR2©SI=SL : 

(h) Bti=«s*<»«-r'5©i=+*J-<t^M. aa&tfs 
»ffa7^«t'?4i.©n©% 1 &u:%2©«si=s( 1 iku- 



~» 1 o o o iK> K©«B-e ft« . tt«« 5 i:e«©:;i^ 
ai««6i=g5tt©:/»^. 

[si«3i9] jiieafiA<iid2 8 0* 2 o« fo» 
&u:ig2©ffi&>t)«««^$«-r«:^D hi^mw&M*) 

7-««llBI : MtBK©S( l aO:» 2©n©-e^-C4v<D 

«irR«s©d^«< 1 o ; ftt;mBK©ffi ©ni=a 
¥s%ffi©««^a&sa©e-&«fi(*-caio-c. ^ffigfr 

«S©^«: < k ^-mma)% 1 ©«1II=^6 < <!: t SP 

s«i v»"b>?'^«-h;i'afcy»o. img*a©* 

>i-h;u©iBB©v«Dtts$«-r«fttD»?-cfe«. at 
\mm 1 2 1 ii)8s^£fi©»«iai= J: u stiissti 

1T*-b>*y-HI'ifsy»0. 015mg*»®* 

oi=iBn©«ifi{ti. 

*d«t4/<-7;w*pft«/-7-fc©a*U"7-S* 

Olc8Stt©4ijt{t:. 
[gR««l5] IKfeSBi'-h, «l&i;S2©S$ 
«'r<&7'ril'A£:« irB7'rJI'A©«2©1il=5£^&c; 
^»$;h.f:&S$»a$$t^%fll«tit{*-t?&oT, MSB 

[Bl«9f 1 6 ] ffirG9r£B©$«Ai:<l: IJ ««»9» 



[«w©ffa«KW] 

[000 11 

Isotrochemlcal eel I) 7ttffilf*<& 
[0002] 



200612 89 22Si fifitt.max 



-S»a (SPE) ll!l*fci*:^ah>3t«BI (pem) 

jlSW«:fl»4«%li, 3|iam<^ff5. 2 7 2. 0 1 
7^at;0W5. 3 16, 8 7 1-tWIH» (Sw« t h 
t r a J a n l=IBtt$ih.rk^«. 
[0 0 0 3] iB»«,%(0afi«19»^UT»:, 

4ir-:yWK&}ms &t;SS(AMiS{» (mass t r 
ansport media) A^^^lf 

[0004] 

/I'A, &t;tt7<;i/Ao»S(2<]»»3±i=£1$$;h.^tt$ 

[0 0 0 5] »|<»ffi»-ci*. KVSISttJKyv-* 
«»Jtn£:. BBta>jt^l4iBtc««»4i«:SlAt;»2(D« 

a tao-to3ti'i='>& < 1 1 -§»A<a«>a**t 5 J: 5 1= 

14. JK*a^tttt3 5~tt5 0-^-//— K/bWISBKOT 
[0 0 0 61 -fl8»-C(*, «SMb^«jl!l-effiffl-r«fc«> 



[0007] mn,^mv\t, •:fa\-u9*mn& 

■4>uA±\znmiith> co5ftaM!S«5Si=*y. 
h ysimmmmit^tzai^9irhs&iz7'< )ua^ 

[00 0 8] S»iH')-7--:fa h>»«11tt«©S»H 
JKi:, tt«MMIR(D^«&a>fl]l=tSB$*if:»1&UC 
m 2 0!>««i: $$-r «C$l^bi^Si)&fflon)RR i: 

St. i^^Mzm&w^mm&ifmaLx^mmizm 

:f U $» 2 5 0~tt 1 0 0 0;K> K/JPA-f V^'OEH 

i^sat/ftaso" F~«3 2o- F(0ia«i=»8L. $^ 
1 ~m5fiwiz0>^w'&un-rizt\z^'3xm.9'6fsi 
\zstmt^i. ztii^nsknizj:v. ±m^tiSkifimo> 
tpiz'j^tji^ ttmamzmtb-ii^ti. fii6«<e$«tt«t 

[0 0 0 9] sa, K«ffir-b>:?y, at;±KfiSfia 

[0 0 10] :f:9SIQa:>S6(l», 9r^€a&t/l»^R«ffi 
Sa&u:fi4i.fb«a$dt}7-tr>::f'J0>Sit»$£l 

>:^yu:. ^s^icisi^fliittxas-cEttMBk^iess 

[0 0 1 1] ZtiidLXfm0>Etfi, 4$SI[At;»lB««)fS 
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[00 12] 

a<3!>«*T-b:/r^y (mea) i 2**t?ttftfl:^l« 
1 o*<ffl^^irb^^rl^^^:t^ttS8^?^6lIW^w^*^lrc^ 
^. Sftlb^mifil OltiS»«/%^LTffl^Ar€»tu 

LS<-r'5fctoa)Matt2 2, 2 4*ttx.fcif^^T^ 
h::^p*y^i 8, 2 0. ii7.^vhze. 2 8. -f-Jt-f 

0. 3 2fc. »«ffJI»tf«aT-b>:;U (MEA) 1 

2*^fco yT:77-r h:^p-^^. ^;^>r»y h»t;»« 

eS. fiil^. 18. 26. 30^20. 28. 3 20:1 

htt^ti-fti^xatfsaitta^as 6.3 8 
t^is-r-So ry-Kfeia»3i&r;*v-K»tt»3 
31*. {6a)ttil4S.'fi$«^'T«t^'t%<»:l^^S[5]K^a<e 

[0 0 1 31 «ftfti¥m?fei o(i. ^a>-*A^«8«3a[3 

n^M^tffltfftSftttsafts-ewftt-So 313 7. 3 9 

*^€»0«tt:l*'^:*l-e*ia)«*tm35tea*S3 6&tf3 
8ICj;oTMEA1 2(DS«iBilztt»-^'^<, 

[0 0 14] B!2tt*iRse«a)7-fe>:^y 1 2a)BSia$5^ 

■To SiZi:1^mt^t. *fl.9«fii4 0tt»»«t?r/ 
-K4 2$. B«ffl-eAV-K4 4$}^iSt4o 7/- 
K4 2ttatt:7KV7-mf5ia (SPE) S|4 6lZ^oX 
*V-Ki:fiSX^.*lTl>6o SPEK46I*. *8»m» 
1 Ofcte(t^SIC^S«lcf*fctf>r=W' 

■7-Ki=a«>atc: t icfeor J: y »« 

0(DMEA1 21*. Nlffi(7)ftl^/^Sl&t;%2(D^[R}S 

5 0. 5 2^. •^'0)95 0. 5 2a)nia)ii^« H)^4>n 
Baa53$«^fcM46i:$:t-r«o ^*i^*io>^m 

40. W^iTy-K42t*V-K44(i. ®50. 5 
2<D«(fi:t '5»»T?K4 6 1= UoA> y i:tt«Sn-Cl^ 

-So 

[0 0 15] -ffi»t?i*. •t4x-e*t<DaS4o (ry- 

K42. *V-K44) l!t4 6<D**l**l(D 

ffllz«iat;»2(DT-7a>a-h (TPUxh^^;!/:*- 
ax5=-u>a— r^v^^fb. ^SSlt/t) y^:7T'<h 
i/-h80. 82$^fc (G93) o 7/-K»tttt8tt 
K(7)a^ 1 OS 5 0 ^« 1 (D$/- h 8 0<DBIi::Efi*H. 
* V- KS&tt«*HiK 2 (D® 5 2 S 2 Oi/- h 8 2 1 
a)IBII=BBS*4i*. -ttl-F^tOr^PV^-hi^-KS 
o. 8 2tttt7. 5-1 3 5;u (ml I) a)B*-e* 

SPEB 



*»M(DSft7Ky7-««Sl (SPE) H4 6I*. 
PEBt{*:^Dh>5^tftIS (PEM) A 

i[n3:j:spE9t)*3Ka4$&^$4. 272. 3 5 3#. 1^ 

S3. 1 34. 6 9 7#;Stt;i3»5. 211. 984-^ 
[0016] SPEK*f=l*e/-Hi-<:i-:/$tft«ffi» 

■r«»Rr»tt-r*>o«i^f3cky. C3ii&©*r«ic-<?j-:y 

[0 0 17] -f*>S»«lB(4. *(0«»(D— D3bt-f 
^lir^^-e^^o ::^Ph>»ai4 

W * >235MlSl*X>b7h >^b!z J: o TtK U "^-ittr:: 

[00 18] c*ie>(3!>-f*>3Sft»te*axi*v-"hjc 

^' (7>±*<DflS«ia AW t >3S ft^tt * t o/ ^- -7 □ 
jbXil';h>Bl;Kg7-tt«»S-i*&«. c^ibOKl*. ifi 
IR**trtey. f»Rfl!)XJl/*Mb/<-7il/:*-P*-* 

I on {i'y^t:y:SBm9) (OttiZB. I. Du 
pont de Nomours&Co. OftifR&ttl^A 
io WZDow Chemical |C J; y ||8li$^/=^ 

2 = CFOCF2CF2S03H. CF2 = CFOCFjCF 
(CFj) OCFjSOaH. Sl^-CFiCFzCF (O 
RX) CF2CF2- (*fJ>, xliSOjHSfcfiCOzH 

Na f I o n (fi»»«) tt:7JU*P7Ky7--. ^l::/^ 

dt?37Ky7--efc$. Na f i on (a»ffi«) jKU 

VfcOSTKUT-A^&aiaLfcNa f I on (SfiifS 
{bXJU*>»a7KyT-A^»$Lt^o 

[0 0 19] *aBBfl!c<fcy«nts*i-6maft¥«s«aa 
1 o-ei*. H4 6ttwtttt-f*>tLrHV*:/** 

:it^x(*7K% ($rri*3ca?A) -e$»y. a{b»ji*»%3((* 

ffiSli?fti>. ±{«:a)«/'6]K«l**«a)7K^Ottfbi?a& 
y. ry-K4 2&tX*y-K4 4-e(D-tti-fttos«; 

I*. H2 = 2H + 2o (T/—K) &tf1/2 O2 + 2 
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H*+2e = H2 0 (*V-K) VAio 

(0 0 2 0] *,mi:»niS:x.tLxitmti>tzifo. ±» 
^^*i.6*@i#w«5. 2 7 2, oi7^(iaa. r 

0 1 7#t#fia+«) atfp|»6. 3 16. 8 7 1^ 
(filtt. ff' 8 7 1#&»fRt«) CGtt$^TC^«. 

»iaS:A«l«:«filfi]ffi$a>aS«:ftt&l-i8-r'Si. 

*#i«±gE*a»»»' oim&xfmm' 8 7i#ic 

[0 0 2 2] *«W<I5* V- Ktt, ±E<0 
ftl<#Ba^Lr$tH'&«@4$»m5. 272, 01 7 

^jLifmms. 3 16, 8 7 1 #tciEti$nri>«ttffl 
o$%f «*v-K4 4(oti;*«iiiia«a%-f. ==-ci* 



6 4»tt'FiS^yd7. 

[0 0 2 3] ^nfRomLmsomauiis t/t-k^l 
Tffiffl-rs tot L■c*l9ffl»'t"lc^Els**l•cl^S)^)^ 

ffitS-t-«ji-»B>t>l=A«fl:$tl«^ (local i z e 

d) tt«7o. K*««sai'-h8o, ai;sa«>:? 

©l««JEIt. h 8 0 tKi/- h 8 O ttt 

«*ih.fc7<;PA7 2i:S^4,% w©7<;wAli-f:J-y 

S^rofctt«a^F7 1 ts^fc. 7Y;uA©g;i<oSffl 

7 3 »ft«igs*>- h 8 6<D»mlzHil^ii^xl^i. m 
ffi^ea 7 01*7 -f A^AOim 2 a>s3 7 4 ±.iz3i.ni*v 
^tkiinxi^h. »fiia7 0ttdBtt, &Kx»^ft-e 

fc«<!!)A<»*Lt^ ■^'y'fi- (Pt) »tj:/<7i?';7A 

(Pd) ]^,;^(Oft:fea«<ftt»r$Ut^ i^lz, dft'lt 

[0 0 2 4] :$iM^tt. m'smo>aii^^ti»±\z9iimm 

b>ait-c4if»««t»$««»»¥a$ttffl-r«. Man 

{zi&mi^iAtitcMzimmtiimm^Li^fj^x 

*l^■Cs afflLfcft5R/-f7t-y-7-B±l=»*U< 

ii«9Sfi()dR«i=j:y»«s$i>f«$-ti-$o i&mtz. mn 
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[0025] ry-K4 2«>5Stt««$i^7Di' 

□ -h^^77T-f h->-l-8 0IC5affl-r«. 5fcL>-C, 
- h 8 OilCXJ^StVfcry- h%^tt*t»fflJ*<lBI4 8® 
«1fl>ia6 0t»ttt«. 5'-h8 2±©*V-K4 4 

6 e^-eo, 7 0<»'>ft<i:t-»*MM 

tfffi«WaT»llDjML)5:A<&affltfci'-f-8 0. 82* 
IKI=»3fUXL, C4llCj:<'jjei&UE%2«>Sfi4 2« 

7 0ttlB«>-E-*l-F*l<D«®l='>«:<tt»»« 
l=Ba$;h.'&ib<, &^itiOi.m^ VTizmitiiiti M 

[0 0 2 6] mE-Lunf^uann-rhmsit. $()2 6o~ 

IS 1 0 0 07K> hViP:^-<' >^0!)E«8itSat;«<l2 8 0 
• F (1 aot) ~«3 2 0* F (1 6 0"C) «>jaaT?fS 
1~JSl5»MSIlfit«, «3 0 0* F (ttl SO°C) <J> 

as. «iji~<i?i2i>ra-e«5 0 0 7K>K/¥:^'<>^o 

[00 2 71 i!aET-ca«*S(=a«)&&C^I=J:y, 

[0 0 2 8] •t*v-e*ifl>«a*»«-r«:^D h>39«tt 

tt«i:tt«Mft«»^«>tSdtts 1 0 0M$'<-X t U 

r» :rDH>i9att««**3o~tt7 0li!i?fcy» Sls^ 
)ia^(»«*tt. 1 ooaasu*'<-xtLT:/7TP-M* 

«i|2 0fll!elT-Cfty, S$»ft%«t-7-Ci»^. :^IEW(0 

[0 0 2 9] %mm^w&r\i-y}*)\%. aa^sn 
1 cm'afcyiao. o 1 6 s y y7A*ia(D*«ic'j> 

i=, *<*<7)a5ftitti*?6aa!6<ma0t>r*ijb^-*<DSB 
ai cm*^fcy^5^-*-«^i««)o. iss'j^f^A* 
!a-eft*j:7i=, -ooaarop t jEaasffi^co** 



[0030] ±a«)SP<, TZ-KfllttAV-KOIiia 

aKBtin^iS' 0 1 74^icGtta}mffla>7y-Kis 

v^bws.h'm-^iih. 'smmw 01 7-% 

o t < w^^f-ymim&=i- 6 2 *3E»i-«fc» 

IC{|^$:h.. tt»!&?M:ftSI«l?-6 0Cr>f»]«!Rt;^ffiaE 

:$f§wa)aa (05) aaa> h>&i^a7~si 
an <osis(ctt«iaattm<&« . 
[003 1 ] 

[«tEftii *3iffifln?tt. saar-fe>:^y (mea> 
i2SS«tLfc. *v-m«ffl^ai=j:yii!jtL. -r 

y - K«aM:4:«m(03ifi)£i= J: y SiK Lf=. 

«^i=%iiiassi:i«:«i-;t<>ft*figfflu, aao9Stt 

44il4tlK^$X^Lfc<. 4:||}&«<-Clt. N a f i o n (S 
&U:t e f I o n (S^fSiS) (Ol^-r;h.*t*ffi 
fflLfc. N a f i o n (S»«I8) SI&i;n a f i o n 
(S»iaa) S;"«I4. •5-*l.€4t. Dupont and 
Solution T o c h n o I o g yi^&A^U 

fe. N a f ion (eena) lio u p o n t Asa-e 

ftS. Teflon (fittSa) 4iD u p o n t lOSai 

[0032] Sp • o t r aCo r p Inc. (jK 
B) a®*-^>»$«e«tttU-C«ffltfc. *-7f< 
>ISI*1 1 w I I (»2805<7P» )f$-C0. 3 6 
gm/'c c(Offi£-Cfto&. Ca}fttt2 5 om'aSlO 
aa^Kit-f «&4(>l=8 omx 5 cma>^S-T?ftofe. 
4%Te f I on (a»Sa) iS^deflrSSI-r^^li:!: 
J:y, w(0«-;t«>ft*T 6 f I on (SSSa) 7a 
-T^vyUfc. C<)!>«*2»|llimttL, 10 0"feT»1 
0»IH]»fi8U, 3 2 0°C-ei 5»|BIS»«!iaL, ««Kll= 
3 8 0"IC-C 1 5»|HI*filtfc. *»l**-7t<>jaiCT e 

f I on (s»na) £<):<a«$-tt«fe«>i=siffit- 

KttOiB^ih.. #Xtt»aa-effiffl-*-4fc«)*?Ltt-C 
fti. tt<OJbffi&V:ii (T) ffl-COT e f I o n (S^ 

isa) »ya*-i*s*x-asttfflLT:»«Lfc. Te 

f I on (eStffia) 3fc«aii. ±<||-C7. 2 5%. JS 

[0 0 3 3] flS (♦aiTy-K) 
t^TEaf*. (tt*tt<)5) »att«*tt?-<OT-b-f U 
Alfa Ae s a r, I n c. J:yA 

5. 2 7 2, 0 1 7■^<»SI(=la»*^lTl^4«J31tt^# 

2. 6nm . a*aa2 6 nm-C*o 

ttatt3R*S olutlon Teohnolog 
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y. Inc. SiODNa f r o n (SStSS) 

-;|«V(ttfl!)Te f I on $%«Lfr±faiin 
tafflUfc. *-7K>»/Na f i on (fi»««) Ik 

Sm^tf-ASSSSf'VV/<<nP-KP'y^' (I oad I 
ook) nicKaLfc. o-Ko^f^EA'l 0'' 

6) IC^Lfc. VAlD'^-XEttS. 5 X 1 O"* h 

R (niT>/») •effltt8 4±t^79^-i- (Pt) 
Ltz. zo>«im(f)mM (pvo) aa$*g«isfiftfi 

SS%SI[$«LTl^f=. jR«SSI«|i«l2 5~3 0°C-Ci& 

oy^. cti»:pt«<a!(«t- ««sssaa£»-r. 

i=vs«jii»ai=mai«d«. EPMA^ffli^xpt 

(TEM) icckyaisf <iSioA>&i 3 

2 2 

0. 007mg/cm^ O. P15mg/cm*0. 

0 3nig/cm*&t/0. 0 7 m g/c m^lpfcofco 

[0 0 3 4] (ffl«*v-K) s^rtt^sft-e 
1*. ^^5^:^a*)o$ft«at;Na f i on (Sfiia«} 

tt7 0/3 0<0««ftffifl: {-fy^i-lbo^) 

ftm^Na f i o n (S»iaf«l) (D^JItg^Sfi^ (e 
quivalant dry walght rati 
o) ^««<):d«i:S'(?S^Lfe. Mttf^ffiftftK^Na 

2 6 5mg/om*'*'J90. 3 2 0 m g/c m^'Cfco 
fee tta<*ffl^b»«IS^tt. *@1#f|F»5, 2 7 2, 0 

1 7-^izietta)*a<s?jaW(c3f9^:^«)otvu i ca 

^a)4*afCOU-Ctt. *S1#»»6. 27 2. 0 1 7^f 

* i*aas^ss«ttic * y 5 0 5 n vt? c t^^w 

[0 0 3 5] *L^"C. **T>'-K»tfSft*V-K* 
Na f i on (S»Aai) 1 1 2nrc«&5 00 I by^? 



s-r>^©E«sm. 3 0 0- FTffti-i. 5»iy)» 

fz (H3) .Nation (fteffift) 1 1 zmt. Ji 
E»fSi:»5 0 5^P><7)iSaF-e&ofco ±T-b>^U 
f;^$i|6 6 0~t^6 6 5^^a>(D±J¥'C&of::o Na f 
i on (Sfta«) 1 1 2SSj6'&1 ^{7a>5|^a£l(*i 

Bird:Sli(D»«P tlc««L/t. 

Spaot raoor p A— tK^S^— hl^fflfflLfsT o 

f I on (SBiS«) a)S£sa«sas-r*^i:i3<fc 

(::«»LfcP tSai;»**EPMA. S^:/a-:7 5 
&t;S c h e r r e r ^SCSffiffl Urfffffi tfc, P t tl 

Sli a - e-AisapSitfcr y - K-ei* 8 n m-efc y ^ 

(bJ^W 3 — r -f >y L t= * V- K-C 14 4 n mie & ^ t 

[0 0 3 6] fia«?-attfll (TEM) lZ^y<b^n(C 
WJtaF-ltfc* V- Kl*ft«3— r vyWlC < < i* 
-»»L/=P te?-$^LTl^SCi:A<43lWLfco P t 
ttT-r^^ 1. S'^S nmjRlQ(Dlll[&(D«M (aqu i a 
X I a I ) *aaT?*ofc (H7) o B»f/<$r-> (tic 
*4^Tl^^5:l^) (*/J>*3feP t ffilkSI (d l f 

fuse ring) -Cfeofco WRSWl-. PVDlZ^ 
yTy-K±|C««UfcP tl*. ABft«/Na f I o 
n (fi»ffi«) K5«^ffi-el^a;fz:fatt«i:7^';uA (0 
8) Tf&ofc. 5pa»p t7-r;PAi*. 0 0- 

200nm. I|[$10-40n m 0)39)4' X»:fiK(tca>« 

[0 0 3 7] MEA$y^7T< (E I e c t r 

ochem Inc.) (cafiLfco ^'yVr^ 

JbK (f I ow f I a ! d) S^f-So MEA 
a)Sttia«l*2 5 om^ (5cmX5cm) "Tf&ofco 
GlobeTech.GT12 09l(DftSl£^S/%£$e^X^ 

tfS«a>l>-f*t*tae>-&^ 1. 4/2. 5 (H2/S 
ft) ^b^«»l?a»:*SSLfco 55l*a)mSP)afflLfc2 
5pa i gCDirE&I^8 0"C'eMEAS?&$a^f^Lf=, 
MEA«»!$cn€>(;)j|btt'T'e2 4l)$fflKttU StAE 

«%«E$gfltt[&]eSE. »0. 9-^1. 0V]b^& 
0. OV<»5mV/»0!)X+'\'>aSTfX*-fr>Lfeo 
J:IB<b¥fi»lt (1. 4H2/2. sffiSi) 



2006t^ 81 22ij S^fiSf.max 



f»:«ffl*l*«l=l (unity) * y'>«:t^<0•e. »«F 

( [A-SHzl - [HlSHj] ) / [A«H,] -Ctb^. 

[0038] GP IB-PC I I A-f r/*-7x-X* 
-Ft-T^-ai-ffiftV? h-^XT (G I o b e Tee 
hS), Keith ley DASCON-l^^tM 
BM- P C/X T'<-X©x-*'«»i'XTA*ttffl L 

«Lfc7/-KT?#c,*ifc«a-«Effi«sia9i3* 

aii:H:«LT, ttfllt*<««l=-r« = i:<S<, 7/ 

[0 0 3 9] C<)!>*ailCj:yH2/S»-CP%SU'<;i' 
•Ctt5*<Slfi-r«Ci:A<T?*f=. Pt?E«ft«B«lc 
«6tCi:l**V-KTf*prfi6-Cfcl)t#ii.6*i.«. O 

-* y y-t/h* L^<D■e, * V- KfiSitlcM 

rd:> a>S*«&9(cHL-Ci?a)S):«;ktt$l«o7k»Si:itih. 

Aim 

«>*ftT»l*» •^^9-i-l/>'3tm*».l^Na f I on (fi 
Na f Ion (S»as«) (D3fi(£fi|SafiJtdt|lt|7 0/ 

307;ft«j:a«:S-ciedLfe. ftt«tf^ffl4b0t«&u:N 

0. 3mg/cm*-eifeofc. fliSlf^fflftftSllft^tt* 
B«Wa5, 2 7 2, 0 1 7#I=SE«®||«WI=^5^ 

jfea-SKOMRtl^ro^Ffflt*, *ai$lt»5, 2 7 2. 0 
1 749-<Oa I l=la«^F^lTl^*. w<OT/- h*ro»$tt 

Ufc. 

[0 0 4 0] c0ti;is«i(Ofi«ai;±se$i&^icGa(D 
a«* y- Ksjsis 0 0 I b/ip^-f >^©Ett»a. 



3 0 0* FT»« 1 ~ 1 . 5»H(»:f U. JBAt;«tt 
T-b>:^y (ME A) *»B6Lfc. 
[004 1] 

[Si] 



Pt ?Eigg(ms/cma) 

o.a(JtlS0!l) 

0.070^ mmm) 



850^900 
820^860 



0.03(FVD ^jfeM) 820^860 
0.007(PVD 690^810 

[0 0 4 2] a 114, T-/-K$»jat*fc«><Da;»« 

ffl<0«»SnJS« (PVD) aclCj:yi#&4tf:ttfietS£$ 
^-r. iaffi(D{b¥%l»£T?l4, ^^«l;:fl[tt'f<D»«t&«lt 

7 2, OT 7^RXfmms. 3 16. 87 1^I=85K* 
f-t&ti. SyfelfflSfcyO. 3~3mg/cm*0!)«S 

B-Ci&«;b<, Cti-<?l4a;^h;b<]i^;^y-r^-&. «llz^ 
**l-Cl>«PVD0!>7':/B-9'T?l*, J:y3Xha>Av;b> 
SXp t%«S<0^a&«L(.^tttlgA<ff &;»v«. 1^^ 

i=, pvDrr'p-y-ei4ttffl<osaj:y ti*--ar— 
«c<, *»ry-K-ep t3£«a$d"S<tt77^?^r 

-*1 OlilfitTlS^i=.tifiVttz. 
[0 0 4 3] :^mmzi:V). tti«|iJffi$l4«L < JgiD . 

L. PEMmmzib<Dt&m^mAit:fzmz&{>Lt:, z. 
htt. m/'itmfmizm»timm\z»mmim^itr 
scticjjyajajtis. c*ti=j:y. lasiffljiiiH-r 
« p EMmnw&<f)mm(fi9ifTPinmvtff>iz&s^ 
«|0. 1 omg/omV«»*a<oa-tt:/9^-*-3t 
afitft*. *«wo>*^i=*y5R«*ii-fcp ttn^-tt 

Sffi/^Na f I on (fifftAS) SH^SlCjaS^bdii^ 

0>n. p tu^iShSkmzmmtitztifi-ea. 3^36 
wc^^^ictc-s-ct. iifflni=«iiss[cp t im.mm 
c^ttt, (pvd) i=*y-ifi«i 

M©PVD*ai*, ift1 X 1 o"" h-;P*!a©KSS^-v 

«i:a«-e5R«*-tt«=i:*<-c#*. iSSEtSffltliLr 
I*, liA/tOI 0"* h-/l/«>*-4''-a)Hffi!b<»a-cfc 

y, mm\zmuzmf3:9.m<^!i>t.it%fLf>iM>o 
:'9f'-^-jR««>fc*(>©Jiffiffi3S<aai:i*#7Le» 



2oo6ia 891 22a a&ai.max 



[0 0 4 41 f&.':f\.7sMzimmm^s ^h.-^rf^^ 

T?Na f I on (fitt^flt) afr&IS9-tt3 



[0 0 4 6] *^ia$^g(7>ia«ICOL\-ClBttfCtfe 
[0047] 3a£WnpBr*||*fctt^^«|3&<tt*^JK4^:^ 

[01] lai/*. ;*:«i§j^^^sfft. Bi&z;««o[)« 
[021 :^9t^<D8i(i&ii.T-te:^-:^'>(r>«%tS^si 

0'O&'6« 
[08] OBft. «f9ANa f i on 

[09] @9I^. '0gffi2 4^J»]$(;)%j&iite(O|^£$^ 



caei laoi [04] [05] 




[HI] 



[IB6] 



r 



3a < 




5 



^08 IS 88 



tz 

46 



\^ so 



J6< 




J 




1^- 



T 




20061^ 81! 22^ S^fiij.max 



[1971 




2006t^ 89 22St 9fi&l.max 




V<? • a-K 4561 ^ 3633 



2006^ 81 22^ Sffigi.max 



T^y**«ia5i/**>W48313, 
12702 



2006t^ 81! 22ii Sffig.max 



